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(54) Arrester and manufacturing method thereof 

(57) An arrester comprises at least one of non-lin- 
ear resistors (1) mainly consisting of a zinc oxide, termi- 
nal electrodes (2) disposed to both end portions of the 
non-linear resistor (1 ) to be electrically conductive so as 
to construct an internal element (3). an insulative woven 
fabric (4) impregnated with an insulation resin which is 
hardened by being heated, the Insulatrve woven fabric 
(4) being applied so as to surround the internal element 

(3) , and a polymer resin integrally molded to the internal 
element (3) surrounded by the insulative woven fabric 

(4) . The arrester is manufactured by conductively join- 
ing the terminal electrodes (2) to both end portions of 
the non-linear resistor (1), covering a surrounding of the 
internal element (3) with an insulative woven fabric (4), 
arranging the integrated internal element (3) in a mold, 
injecting a polymer resin mixed with a main liquid, a 
hardening agent and a coloring agent into the mold, and 
harden ing the polymer resin in the mold so as to form an 
insulator. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an arrester s 
which has a compact size and which can make consid- 
erably small a danger of explosion when an abnormal 
cun^ent flows and also relates to a method of manutac- 
turing such arrester. 

[0002] In general, in a case where an abnormal io 
voltage (lightning surge) is generated in a power system 
by a thunderbolt for example, in order to protect the 
power system and power equipment from the abnormal 
voltage, an arrester is used. A non-linear resistor is 
used as the arrester and shows an insulative characterr is 
istic under a normal voltage and shows a low resistance 
characteristic when an abnormal voltage is applied. 
[0003] Moreover, the arrester is connected between 
a power system and a ground, and in the case where an 
abnonnal voltage Is generated, a discharge current 20 
flows through the arrester, and thus, the abnormal volt- 
age is limited. Then, when the voltage returns to a nor- 
mal state, a discharge is immediately stopped, and 
thereafter, the arrester comes back to the initial insula- 
tive state. 2S 
{0004] In the arrester described above, its internal 
element is constructed in the following manner More 
specifically, a plurality of non-linear resistors consisting 
mainly of a zinc oxide are formed in the form of lamina- 
tion, and then, terminal electrodes are conductively 30 
joined to axially upper and lower end portions of the 
non-linear resistor, and further, in order to prevent a shift 
in their diametrical direction, a plurality of insulating rods 
are unifonmly arranged in a diametrical direction, and 
thus, the upper and lower ends of the non-linear resistor 3S 
are fastened and fixed by an insulative nut. 
[0005] The internal element thus assembled is 
received in an insulating container, and then, an upper 
end portion of the internal element is covered with a cap 
via a spring, and thereafter, an axial stress is applied so 40 
that the above-described internal element is fixed to the 
center of the insulating container. 
[0006] The insulating container mentioned above is 
made of a ceramic or a polymer resin, and in particular, 
the arrester using an insulating container made of a pol- 4S 
ymer resin is called as a polymer type arrester. As 
described above, there is a method of fixing the non-lin- 
ear resistor by using the insulating rod, and besides, for 
example, there are a method of fixing the non-linear 
resistor by using an insulating tape as disclosed In Jap- so 
anese Patent Laid-open Publication No. HEl 1-255437, 
and a method of fixing the non-linear resistor by using 
an insulating net as disclosed in Japanese Patent Laid- 
open Publication No. HEl 10-55904. 

{0007] However, the conventional polymer type ss 
arrester has the following problem. That is, in the case 
of assembling an internal element using an insulating 
rod, a worker must manually arrange and assemble 



individual parts, for example, a plurality of non-linear 
resistors and tenninal eiectrodes of upper and lower 
end portions of the non-linear resistor, and further, in 
order to make these parts into a unit, an insulating rod, 
a nut and the like are required. Moreover, in the case of 
receiving the internal element in a polymer insulator, the 
internal element must be fixed, and further, in order to 
fix the internal element by applying an axial stress 
thereto, a spring and a cap are used. For this reason, 
there are unstable factors in assembling. 
[0008] Further, in the case where the non-linear 
resistor is fixed by using a tape or net, a partial dis- 
charge is generated in a contact surface of the non-lin- 
ear resistor, and then, a peripheral polymer resin 
receives a damage, and for this reason, there is a pos- 
sibility that a breakdown takes place, tn addition, in the 
case where a current exceeding the limit flows through 
the arrester, in order to release a generated gas from 
the side, the polymer resin, tape or net positioning on 
the side is broken. Thus, there is a possibility that a bro- 
ken piece of the non-linear resistor is scattered to the 
outside of the arrester. 

[0009] Furthermore, a polymer material is deterio- 
rated depending upon a working environment, and for 
this reason. It is necessary to improve a weather 
(weathering) resistance with respect to a temperature, a 
light such as ultraviolet rays, salt damage, and a dust. 

SUMMARY OF THE INVENTION 

[0010] A primary object of the present invention is 
to substantially eliminate defects or drawbacks encoun- 
tered in the prior art mentioned above and to provide an 
arrester whk:h can reduce the number of components 
so as to improve a manufacturing easiness, has a com- 
pact size, and further, can prevent an explosion and 
scattering even if a ground fault current exceeding the 
limit flows. 

[0011] Another object of the present invention is to 
provide an arrester which can prevent a generation of 
partial discharge, can maintain a reliability for a long 
period, and further, has an excellent weather resist- 
ance. 

[001 2] A further object of the present invention is to 
provkie a method of manufacturing an arrester of the 
characters mentioned above in an improved manner. 
[0013] These and other objects of the present 
invention can be achieved Isy providing, in one aspect, 
an arrester comprising: 

at least one of non-linear resistor mainly consisting 
of a zinc oxide; 

terminal electrodes disposed to both end portions 
of the non-linear resistor to be electrically conduc- 
tive so as to construct an internal element; 
an insulative woven fabric impregnated with an 
insulation resin which is hardened by being heated, 
said insulative woven fabric being applied -so as to 
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surround the internal element; and 
a polymer resin integrally molded to the internal ele- 
ment sumounded by the insulative woven fabric. 

[0014] In preferred embodiments, the insulative 
woven fabric is fomned into a tubular shape by weaving 
an insulative single yarn or twist yarn to be continuous . 
endlessly in a circumferential direction thereof. The sin- 
gle yam or twist yarn constituting the insulative woven 
fabric has an angle, from two different directions, set to 
a range from 30 to 1 60**. The weaving interval of the sin- 
gle yam or twist yarn constituting the insulative woven 
fabric is set to a range from 0.5 to 5 mm. 
[0015] The insulative woven fabric is formed with a 
pressure releasing opehing portion at a position in the 
vicinity of axtally upper and lower peripheral edge por- 
tions of the non-linear resistor or formed with a pressure 
releasing weak-point portion at a position in the vicinity 
of axially upper and lower peripheral edge portions of 
the non-linear resistor. 

[0016] The polymer resin contains a filler by 0.5 to 
40 weight %, and the filler is made of at least one of 
Si02 and T1O2. The polymer resin contains Pt. Fe, Ni, 
Ca. Mn, Na. K and Mg by 1 to 50ppm. The polymer resin 
has, a rubber hardness of 30 to 60. The polymer resin 
has a low molecular weight of 2000 to 8000. The poly- 
mer resin has a tracking resistance of 3.5 to 5.5kV. 
[0017] The polymer resin comprises a main liquid 
and a hardening agent in a ratio of the main liquid to the 
hardening agent of from 1:0.9 to 1:1.1. The polymer 
resin may comprise a main liquid, a hardening agent 
and a coloring agent, the coloring agent being added by 
0.05 to 2.0wt% with respect to the main liquid of 
1 00wt% and the hardening agent of 1 00wt%. 
[0018] According to the above aspect of the present 
invention, one or plural non-linear resistors consisting 
. mainly of a zinc oxide are laminated, and then, is inte- 
grated by the Insulative woven fabric together with a ter- 
minal electrode. These components are collectively 
molded out of a polymer resin so as to construct an 
arrester. Therefore, it is possible to dispense parts for 
fixing these components and to provide the arrester 
which has a compact size. 

[0019] Even if the non-linear resistor causes a 
through breakdown by an excessive operation, and fur- 
ther, a gas is generated by a generation of arc and an 
internal pressure rises up, the surrounding of the inter- 
nal element is covered with the insulative woven fabric. 
Therefore, it is possible to prevent the arrester from 
being explosively scattered. Moreover, since the non- 
linear resistor is joined and no partial discharge is gen- 
erated, it is possible to prevent an insulator made of a 
polymer resin from being deteriorated. 
[0020] Furthermore, since an angle of the single 
yarn or twist yarn is set to a range from 30 to 160®i a 
sufficient strength can be obtained. The angle is prefer- 
ably 60**, and if the angle is less than 30** and exceeds 
160*'. a fiber slips, and a sufficient strength -cannot be 



obtained. 

[0021] Since the interval of the single yam or twist 
yam is set to a range from 0.5 to 5 mm, a preferable 
pressure releasing characteristk: and a suffk:ient 
5 strength can be obtained. If the interval-exceeds 5 mm. 
a sufficient strength can not tye obtained, and if the inter- 
val is less than-0.5 mm, a generated gas is not released. 
Hence, an improvement effectt:an not be obtained. 
[0022] Furthermore, even if the Irrsulative woven 
10 fabric is woven in a state that its interval Is shortened, 
the insulative woven fabrte is provided with an opening 
portion at a position<x}rresponding to each of the upper 
and lower end portions of the non-linear resistor. Other- 
wise, the insulative woven fabric is provided with a 
15 weak-point portion, and the weak-point portion includes 
a folded portion of the insulative woven fabric, a notch 
portion of the insulative woven fabric, a portion in which 
a fiber is coarsely woven and an insulating resin porttori 
thinner than other portions. Accordingly, in the case 
20 where an arc is generated by an -excessive operation, a 
short-circuit current flows through the non-linear resis- 
tor, the insulative woven fabric or an interface of the 
insulator, and therefore, the arc flows to the upper and 
lower terminal electrodes via the opening portion or the 
25 weak-point portion of the insulative woven fabric while a 
gas generated therein vertk^ally releasing. As a result, 
even if an excessive current flows, the non-linear resist 
tor is held In the insulative woven fabric, and it is possi- 
ble to prevent explosive scattering. 
30 [0023] Since the polymer resin contains a filler by 
0.5 to 40%, an elastteity as a polymer resin is main- 
tained while a weathering resistance being Improved. 
The content of the filler is preferably 20 to 38%. Further, 
if less than 0.5%, 24 hours takes to recover a water 
35 repellent performance of the insulator made of the poly- 
mer resin, and therefore, a weather resistance is not 
improved. Moreover, if the content exceeds 40%, an 
elasticity of the insulator made of the polymer resin is 
lost. 

40 [0024] Furthermore, since the polynr^r resin con- 
tains R, Fe, Ni, Ca, Mn, Na, K and Mg by 1 to 50ppm. 
an elasticity as a polymer resin is maintained while a 
weather resistance being improved. Thecontent is pref- 
erably 5 to 30ppm, and if less than Ippm, 20 hours 

45 takes to recover a water repellent performarx^ of the 
insulator made of the polymer resin. Per this reason, the 
weather resistance is not improved. Moreover, if the 
content exceeds 50ppm. an elasticity of the insuls^or 
made of the polymer resin is lost. 

so [0025] Since the polymer resin has a rubber hard- 
ness of 30 to 60, It is possible to improve a dust resist- 
ance characteristic. In thiscase, if a rubber hardness is 
less than 30, it is d'iffk;ult to maintain a shade-shape of 
the insulator. Moreover, if the rubt)er hardness exceeds 

55 60, the insulator is easy to be damaged. 

[0026] Since the polynr^er resin has a low molecular 
weight of 2000 to 6000, it is possible^ocbtain a-prefer- 
able short-circuit characteristic and weather resistance. 
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In this case, if the polymer resin has a nnolecular weight 
of 2000 or less and exceeds a molecular weight of 
8000, neither preferable short-circuit characteristic nor 
weathering resistance is obtained. 
[0027] Still furthermore, since the polynrter resin has 
a tracking resistance of 3.5 to 5.5kV, the preferable 
short-circuit characteristic and weather resistance can 
be obtained. If the tracking resistance is less than 3.5kV, 
during a weathering resistance test, a leakage current 
on the surface of the pleat portion of the insulator 
increased. Therefore. It has found that there is a prob- 
lem in a lifetime characteristfc. Moreover, if the tracking 
resistance exceeds 5.5kv, during the weather resist- 
ance test, a generation of corona discharge has been 
confirmed. 

[0028] A factor of generating the corona discharge 
is not still clarified. However, when the tracking resist- 
ance becomes high, a charge is easy to be stored on 
the surface of the pleat of the insulator, and when the 
charge exceeds a certain limit, a corona discharge is 
generated. When the corona discharge is generated, an 
organic matter is carbonized, and thus, a lifetime is 
shortened. 

[0029] Furthermore, a ratio of the main liquid to the 
hardening agent ranges from 1:0.9 to 1:1.1, and 
thereby, preferable mixing condition is obtained. The 
ratio is preferably of 1 : 1 , and if the ratio diverges from a 
range from 1 :0.9 to 1:1 .1 , a preferable mixing condition 
is not obtainable. 

[0030] Since a coloring agent is added by 0.05 to 
2.0wt% with respect to the main liquid of 1 00wt% and 
the hardening agent of 100wt%, the insulator is colored, 
so that the interior of the arrester can be protected from 
an ultraviolet ray. In this case, if the coloring agent is 
less than 0.5wt%, an effect as a coloring agent is not 
obtained. Moreover, if the coloring agent exceeds 
2.0wt%, the weather resistance is deterioreted. 
[0031] In another aspect of the present invention, 
there is also provided a method of manufacturing an 
arrester comprising the steps of: 

preparing at least one non-linear resistor mainly 
consisting of a zinc oxide and terminal electrodes; 
conductively joining the terminal electrodes to both 
end portions of the non-linear resistor so as to con- 
struct an internal element; 

covering a surrounding of the intemal element with 
an insulative woven fabric which is impregnated 
with an insulating resin hardened by being heated 
so as to integrally form the internal element and the 
insulative woven fabric: 

arranging the integrated internal element in a mold; 
injecting a polymer resin mixed with a main liquid, a 
hardening agent and a coloring agent into the mold; 
and 

hardening the polymer resin in the mold so as. to 
form an insulator. 



[0032] In preferred embodiment of this aspect, the 
injection molding is carried out by using an injection 
molding machine including material tanks in whteh the 
main liquid, the hardening agent and the coloring agent 
5 are stored and also including a mixing container into 
whteh the main liquid, the hardening agent and the 
coloring agent are mixed, the mixing container having a 
tubular structure in whch a plurality of rotating blades 
are disposed. 

10 [0033] A surface of an integrated product fomied by 
covering the sunrounding of the internal element with 
the insulative woven fabric, which is impregnated with 
the insulating resin hardened by being heated, is previ- 
ously subjected to a primer treatment before molding 

15 the polymer resin. The polymer resin comprises a main 
liquid and a hardening agent in a ratio of the main Tiqukj 
to the hardening agent of from 1 :0.9 to 1 :1 .1 . The poly- 
mer resin comprises a main liquid, a hardening agent 
and a coloring agent, the coloring agent being added by 

20 0.05 to 2.0wt% with respect to the main liquid of 
1 00wt% and the hardening agent of 1 00wt%. 
[0034] According to this aspect, in the manufacture 
ing method of the an-^ster, the terminal electrodes are 
conductively joined to both end portions of the lamt- 

25 nated non-linear resistors so that an internal element is 
constructed, and then, the surrounding of the intemal 
element is covered with the insulative woven fabric 
whch is impregnated with an insulating resin hardened 
by being heated so that the internal element and the 

30 insulative woven fabric are integrated. Thereafter, the 
integrated intemal element is annanged in a mold, and 
further, a polymer resin mixed with a main liquid, a hard- 
ening agent and a coloring agent is injected into the 
mold, and is hardened in the mold so as to fomi an insu- 

35 later. Therefore, it is possible to improve a manufactur- 
ing efficiency and to provide an arrester having a high 
quality. 

[0035] The nature and further characteristk: fea- 
tures of the present invention will be made more clear 
40 from the following descriptions made witti reference to 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 [0036] in the accompanying drawings: 

Rg. 1 IS across sectional view showing an arrester 
according to one embodinnent of the present inven- 
tion; 

50 Figs. 2A. 2B and 2C are views to explain a proce- 
dure of a manufacturing method of an arrester 
according to one embodiment of the present inven- 
tion; and 

Fig. 3 IS a cross sectional view showing a pipe-like 
55 mixing container shown in Fig. 2C. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0037] Embodiments of the present invention will, 
be described hereunder with reference to the accompa- 
nying drawings. 

[0038] Rg. 1 is a cross sectional view showing an 
anester according to one embodiment of the present 
invention. 

[0039] As shown in Rg. 1, a plurality of non-linear 
resistors 1 consisting mainly of a zinc oxide are conduc- 
tively connected to each other via a conductive bonding 
agent, and the plural non-linear resistors 1 are stacked 
and formed into a laminated body, and further, terminal 
electrodes 2 are conductively joined to axially upper and 
lower end portions of the laminated body, thereby con- 
structing an internal element 3. 

[0040] The internal element 3 is coated with an 
insulative woven fabric 4 in which an insulative resin 
hardened by being heated is impregnated, and then, 
axially upper and lower end portions of the insulative 
woven fabric 4 is interposed and fixed between an 
upper (outer) surface portion 5 of the terminal electrode 
2 and a holding metal fitting 6, and these components 
are integrated as a unit. Thereafter, a polymer resin is 
molded into the integrated internal element 3, and in this 
manner, an insulator 7 is formed. 
[0041] The non-linear resistors 1 are a zinc oxide 
sintered body having a non-linear resistance. These 
non-linear resistors 1 are conductively connected so as 
to be form into a laminated body, or in the case of con- 
ductively joining the zinc oxide sintered bodies to each 
other, in order to improve a joining strength, a metallic 
electrode having a conductivity is interposed between 
the zinc oxide sintered bodies, and then, these compo- 
nents are laminated by being conductively joined so as 
to form a laminated body. In this embodiment, a plurality 
of non-linear resistors 1 have been laminated ty con- 
ductive connection. However, without limiting the above- 
described construction, the laminated body may be 
composed of one non-linear resistor. 
[0042] Moreover, the insulative woven fabric 4 cov- 
ering the internal element 3 is made in the following 
manner, A themnosetting resin, which is an insulative 
resin such as an epoxy resin, a phenol resin and a pol- 
yester resin, is impregnated in an insulating fabric com- 
posed of a warp and a weft such as an aramid fiber, an 
alumina fiber, a polyester fiber or the like. Further, the 
insulative woven fabric 4 has a sheet-like shape in gen- 
eral. In the arrester of this embodiment, an insulative 
single yarn or twist yarn is woven, and then, the weaving 
is made continuously endlessly in its circumferential 
direction, and further, a cylindrical shape woven fabric is 
used. In the single yarn or twist yarn constituting the 
insulative woven fabric 4, an angle from two different 
directions is set to a range from 30 to 1 60^, and its inter- 
val is set to a range from 0.5 to 5 mm. 
[0043] A screw portion (member) 8 formed with a 



screw (threaded) portion is provideid for the upper sur- 
face portion 5 of the terminal eiectfode 3. A holding 
metal fitting 6 such as washer and nut is screwed into 
the screw portion 8 so that both upper and lower end 
5 portions of the Insulative woven fabric 4 are fastened 
and fixed by the holding nnetal fitting 6. The terminal 
electrode 2 is formed with an R-portion 9 at its comer 
portion, that is, edge portion of the upper surface por- 
tion 5 thereof. 

10 [0044] A sificon resin using dimethyl polyslk>xan as 
a main component is used as a polymer resin for form- 
ing the insulator 7. The silicon resin contains a filler 
made of at least one material of Si02 and TiOg by 0.5 to 
40%. Moreover, the substances containing Pt, Fe, Ni, 
15 Ca, Mn. K and Mg in the siPicon resin as a catalyst by 1 
to 50ppm may be used. The polymer resin is set so as 
to have a rubber hardness ranging from 30 to 60, a low 
molecular weight such as of 2000 to 8000, and a track- 
ing resistance of 3.5 to 5.5kV. 
20 [0045] The arrester of the characters mentioned 
above will operate or function as follows. 
[0046] First, the internal element 3 of the lightning 
arrester is covered with the insulative woven fabrk: 4 so 
as to be integrated as a unit, so that assembling can be 
25 very simplified, and also, a work can be readily per- 
formed. The Internal element 3 is fixed by using the 
insulative woven fabric 4 in place of an insulating rod, an 
Insulating nut and a spring, so that the number of com- 
ponents can be reduced. Therefore, it is possible to 
30 readily obtain the internal element 3 whteh is stable In its 
structure and has less dispersion in its characteristics. 
[0047] More specifically, the plurality of non-linear 
resistors 1 consisting mainly of a zinc oxkle are lami- 
nated and are integrated with the insulative woven fabrte 
35 4 together with the terminal electrodes 2. Further, these 
components are collectively molded out of a polymer 
resin so as to form an insulator 7. and It is possible to 
dispense parts for fixing these components, and thus, to 
provide an arrester whk:h is made into a compact size. 
4o [0048] Even if the non-linear resistor 1 <:auses a 
through breakdown by an excessive operation, an arc is 
generated, and simultaneously, a gas is generated. An 
internal pressure rises, the surrounding of the non-lin- 
ear resistor 1 is covered with the insulative woven fabric 
45 4, and therefore, it is possible to prevent the arrester 
from being explosively scattered. Moreover, the non-lin- 
ear resistor 1 is joined, and then, no partial discharge is 
generated therein. Thus, it is possible to prevent the 
insulator 7 made of a polynner resin from being deterio- 
50 rated. 

[0049] Moreover, as mentioned above, each termi- 
nal electrode 2 joined to both upper and lower end por- 
tions of the non-linear resistor 1 is fomied with the upper 
surface (outside) portion 5. The^nd portion of the insu- 
55 lative woven fabric 4 covering the internal element 3 is 
held between the upper surface portion 6 and the hold- 
ing metal fitting 6, and then, is fastened and fixed by the 
holding metal fitting 6 so that an axial stress is applied 
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io the Internal element 3. Therefore, even if the non-lin- 
ear resistor 1 causes a through breakdown by an exces- 
sive operation of the arrester which is rarely generated, 
a gas is generated by a generation of an arc and an 
internal pressure rises up, a gas diametrically blows out 
of the polymer resin portion of a net portion of the insu- 
lative woven fabric 4, and then, the insulator 7 made of 
polymer resin is merely partially broken. Therefore, it is 
possible to prevent the arrester from being explosively 
scattered. 

[0050] The insulative woven fabric 4 is made in a 
manner that an insulative thermosetting resin such as 
an epoxy resin, a polyester resin or the like is impreg- 
nated in an insulative fabric comprising a warp and weft 
such as a glass fiber, and therefore, the insulative 
woven fabric 4 can be readily manufactured at a low 
cost. Further, the insulative woven fabric 4 is formed into 
a-cylmdrical shape. Thus, a plurality of non-linear resis- 
tors 1 and terminal electrodes 2 are successively 
inserted into the insulative woven fabric 4 formed into a 
cylindrical shape. Therefore, an assembling work can 
be simplified, and also, a productivity can be improved. 
[0051] Moreover, both the end portions of the cylin- 
drical insulative woven fabric 4 are folded over the upper 
surface portions 5 of the tenninal electrodes 2 and then 
fixed by the holding metal fitting 6. The end portion of 
the insulative woven fabric 4 is fastened and fixed by 
using the holding metal fitting 6. Further, since the 
upper surface portion 5 is formed with the R-portion 9, a 
work for winding the insulative woven fabric 4 is easy 
and the joined state is preferable. 
[0052] Likewise, In a case of a sheet-like insulative 
woven fabric, the sheet-like, insulative woven fabric is 
wound around the intemal element 3 two or three times, 
and thereafter, an end portion of the sheet-like insula- 
tive woven fabric is fixed, and the non-linear resistor 1 
and the tenminal electrode 2 are integrated with the 
insulative woven fabric so that an axial stress Is applied 
thereto. 

[0053] In a single yam or twist yarn constituting the 
insulative woven fabric 4, each angle from two different 
directions is set to a range from 30 to 1 60**, and thereby, 
a sufficient strength can be obtained. The angle is pref- 
erably eo*". If the angle is less than 30^, or exceeds 
1 60**, a fiber sHps, and a sufficient strength can not be 
obtained. 

[0054] An interval of a single yarn or twist yarn is 
set to a range from 0.5 to 5 mm, so that a preferable 
pressure releasing characteristic and a sufficient 
strength can be obtained. If the interval exceeds 5 mm, 
a sufficient strength can not be obtained. Further, if the 
inten/al is less than 0.5 mm. a generated gas is not 
released and an improved effect is not obtainable. 
[0055] The insulative woven fabric 4 is provided 
with a weak-point portion for pressure release at a posi- 
tion in the vicinity of the upper and lower edge portions 
of the non-linear resistor 1 formed in a manner that plu- 
ral non-linear resistors are laminated. The weak-point 



portion includes a pressure release opening, a folded 
portion of the insulative woven fabric 4, a notch portk)n 
of the insulative woven fabric 4, a portion in which liber 
is coarsely woven and an Insulating resin portion thinr>er 

5 than other portions. 8y doing so, in a case where an arc 
is generated by an excessive operation of the arrester, a 
short-circuit current flows through the non-linear rests- 
tor 1 , the insulative woven fabric 4 or an interface of the 
insulator 7. Then, the generated arc flows the upper and 

10 lower terminal electrodes via the opening portion or the 
weak-point portion of the insulative woven fabric 4, and 
simultaneously, a gas generated in the non-linear resis- 
tor is vertically released. As a result, even if an exces- 
sive current flows, the non-linear resistor 1 -can be held 

15 in the insulative woven fabric 4, and thereby, it is possi- 
ble to prevent the anrester from being explosively scat- 
tered. 

[0056] The insulator 7 made of polymer resin con- 
tains a filler by 0.5 to 40%, and thereby, an elasticity as 

20 polymer resin is kept while the weather resistance being 
improved. A content of the filler is preferably of 20 to 
38%, and if the content of filler is less than 0.5%, ^4 
hours takes to recover a water repellent performance of 
the insulator 7 made of polymer res\n, and the weather 

25 resistance is not improved. Further, if the content of filler 
exceeds 40%, an elasticity of the insulator made of pol- 
ymer resin is lost. 

[0057] The insulator 7 made of polymer rasin <;on- 
tains R, Fe, Ni, Ca, Mn, Na, K and Mg as a catalyst by 

50 1 to 50ppm, so that an elasticity as polymer resin is kept 
while the weather resistance being improved. A content 
of the catalyst is preferably 5 to 30ppm, and if the con- 
tent of the catalyst is less than Ippm, 20 hours takes to 
recover a water repellent performance of the insulator 7 

35 made of polymer resin. For this reason, the weather 
resistance Is not improved. Further, if the content of the 
catalyst exceeds 50ppm, an elasticity of the Insulator 7 
made of polymer resin will t>e lost. 
[0058] Moreover, since the polymer resin has a rub- 

40 ber hardness of 30 to 60, it is possible to improve a dust 
resisting characteristic. In this case, if the rubber hard- 
ness is less than 30, it is difficult to maintain a shade- 
shape of the insulator. If the rubber hardness exceeds 
60, the insulator is made easy to be damaged. Since the 

45 polymer resin has a low molecular weight of 2000 to 
8000, it is possible to obtain the preferable short-circuit 
characteristic and the weather resistance. In this-case, 
If the polymer resin has a molecular weight of 2000 or 
less and if it exceeds a molecular weight of 8000, H is 

50 impossible to obtain both the preferable short-circuit 
characteristic and weather resistance. 
[0059] A tracking resistance of the polymer resin Is 
set to 3.5 to 5.5kV, so that it is possible to obtain the 
preferable short-circuit characteristk: and the weather 

55 resistance. In this case, if the tracking resistarK:e is less 
than 3.5kv, during the weather resistar>ce test, a leak- 
age current on the surface of pleat portion of the insula- 
tor 7 increased, and rt ^as found that there is a^xoblem 
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in a lifetime characteristic. Moreover, if the tracking 
resistance exceeds 5.5I<V, during the weather resist- 
ance test, a generation of corona discharge has l^een 
confirmed. 

[0060] In the polymer resin, a ratio of a main liquid 
to a hardening agent ranges from 1:0.9 to 1:1.1; there- 
fore, a mixing condition is made preferable. The ratio is 
preferably of 1:1, and if it diverges from a range from 
1 :0.9 to 1:1.1 , a desirable mixing condition is not obtain- 
able. 

[0061] Next, a manufacturing method of an arrester 
of this embodiment will be described hereunder with ref- 
erence to Rg. 2A, 2B and 2C. 

[0062] First, as shown in Fig. 2A, a plurality of non- 
linear resistors 1 consisting mainly of a zinc oxide are 
conductively joined by using a conductive bonding 
agent, and then, are vertically laminated or stacked in 
series. Further, terminal electrodes 2 are conductively 
joined to upper and lower end portions of the laminated 
no n -linear resistors by the conductive bonding agent, 
and thus, an intemal element 3 is fomned. 
[0063] Next, as shown in Fig. 2B, the internal ele- 
ment 3 is covered with an insulative woven fabric 4 in 
which an insulating resin hardened by being heated is 
impregnated, and thus, the internal element 3 and the 
insulative woven fabric 4 are integrated. 
[0064] Thereafter, the internal element 3 thus inte- 
grated is arranged in a mold 1 0 which is formed with a 
shade-like cavity as shown in Fig. 2C, and then, a poly- 
mer resin mixed with the main liquid, the hardening 
agent and the coloring agent is injected in the mold 10 
from an injection molding machine 1 1 via an inlet port 
1 0a. The polymer resin is hardened in the mold 1 0 so as 
to fomn an Insulator 7, and thereby, the an-ester of this 
embodiment is obtained. 

[0065] In this case, in the injection molding machine 
11, the main liquid, the hardening agent and the color- 
ing agent are supplied from a main liquid tank 1 2 storing 
the main liquid, a hardening agent tank 13 storing the 
hardening agent and a coloring agent tank 14 storing 
the coloring agent to a pipe-like mixing container 16 by 
a feed pump 16. The main liquid, hardening agent and 
coloring agent are mixed by passing through the pipe- 
like mixing container 16, and thereafter, are injected into 
the mold 1 0. As shown in Fig. 3, the pipe-like mixing 
container 16 is provided with a plurality of rotating 
blades 17 for mixing. An extra polymer resin injected 
into the mold 10 is sucked through a discharge port 10b 
by a suction means such as a vacuum pump or the like. 
[0066] It is desirable that a suriace of the integral 
product covered integrally with the insulative woven fab- 
ric 4 is previously subjected to a primer treatment before 
molding a polymer resin. By doing so. a polymer resin is 
easy to be joined to the integrated product. 
[0067] The main liquid tank 12 stores the polymer 
resin, a catalyst such as Pt, and a filler such as Si02, 
TiOg or the like. The hardening agent tank 13 stores a 
polymer resin and a hardening agent such as RSiX (R = 



methyl group, X = methoxy group, etc.). 
[0068] In the polymer resin injected to the mold 10, 
a ratio of the main liquid to the hardening agent is 1 : 0.9 
to 1:1.1, and the coloring agent is added by 0.05 to 
5 2.0wt% with respect to the main liquid of 100wt% and 
the hardening agent of 100wt%. The coloring agent 
uses any one of dinr^thyl €if»con, titanium and-carbon as 
a main component. 

[0069] As described above, according to the manu- 

10 facturing method of the anrester of this embodiment, the 
terminal electrodes 2 are conductively joined to both the 
end portions of the laminated non-linear resistor 1 so as 
to construct the internal element 3, and then, the sur- 
rounding of the intemal element 3 is covered with the 

15 insulative woven fabric 4 in which an insulating resin 
hardened by being heated is impregnated so that the 
internal element 3 and the insulative woven fabric 4 are 
integrated. Thereafter, the internal element 3 thus inte- 
grated is arranged in the mold, and then, the polymer 

20 resin mixed with the main liquid, the hardenir>g agent 
and the<:oloring agent is injected into the mold 10 from 
the injection molding machine 1 1 , and thus, is hardened 
in the mold 10 so as to form an insulator 7. Therefore, it 
is possible to improve a manufacturing efficiency and to 

25 manufacture the anBster having a high quality. 

[0070] Moreover, according to the manufacturing 
method of the arrester of this embodiment, the-coloring 
agent is added by 0.05 to 2.0wt% with respect to the 
main liquid of I00wt% and the hardening agent of 

30 100wt%, and thereby, the insulator is colored. There- 
fore, it Is possible to protect an internal portion of the 
lightning arrester from an ultraviolet ray. In this case, if 
the coloring agent is less than 0.05wt%, an effect as a 
coloring agent is not obtained, and if it exceeds 2.0wt%, 

35 there is a tendency for the weather resistance to deteri- 
orate. 

[0071] Concrete or detailed examples of the 
present embodiment will be described hereunder. 

40 [First Example] 

[0072] Three non-linear resistors 1 consisting 
mainly of a zinc oxide and having a diameter of 30 mm 
and a height of 30 mm, and two terminal electrodes -2, 

45 which are formed with screw portions 8 and have a pre- 
determined shape, were laminated via a low melting 
point metal, and then, the non-linear resistor 1 and the 
terminal electrodes 2 vwere joined through heating. 
Then, a glass fiber was used as a twist yam having a 

50 diameter of approximately 0.5 mm. and a cylindrical 
woven fabric having no seam in a circumferential direc- 
tion was previously made. An angle constituted by the 
twist yam was set to 60^ and an interval was set to 3 
mm. 

55 [0073] The woven fabric thus made was impreg- 
nated with an epoxy resin, and then, was cut into apre- 
detemiined length, and thereafter, the non-linear 
resistor 1 was inserted thereinto. An end portion of the 
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insulative woven fabric 4 was fastened to the terminal 
surface, and then, was fixed thereon by a nut which is a 
holding metal fitting 6. 

[0074] The non-linear resistor unit thus integrated 
was heated at a temperature of 160"" for an hour, and s 
then, is covered with an epoxy resin which is an insulat- 
ing resin. The non-linear resistor unit was subjected to a 
primer treatment, and thereafter, was set in the mold 10 
which is formed with a shade-lil(e cavity. Then, the poly- 
mer resin was supplied to the mold 1 0 from the injection io 
molding machine 1 1 so that a ratio of the main liquid to 
the hardening agent becomes 1:1 and was mixed by 
passing through the pipe-like mixing container 16 hav- 
ing a plurality of rotating blades 17 for mixing so that a 
bubble does not enter therein, and thus, the polymer is 
resin was injected into the mold 1 0 through an inlet port 
1 0a. Further, the polymer resin was hardened by being 
heated at a temperature of 1 60^ C for two hours so as to 
obtain an arrester. In this case, an extra polymer resin 
injected to the mold 10 was sucked through the dis- 20 
charge port 1 0b. 

[0075] In this first example, a silicon resin consisti ng 
mainly of dimethyl polysiloxan was used as the polymer 
resin. 

[0076] A short-circuit test was performed with 2S 
respect to the arrester thus manufactured according to 
the arrester international standards (1EC60-99- 
4t1999)). The test was made in the following manner 
that a voltage of 1 .1 times as much as an operation start 
voltage of the arrester was applied for 5 to 1 0 minutes, 30 
and thereafter, a short-circuit current was electrically 
energized, in this test, even when a short-circuit current 
of 34kA flows, no explosive scattering was generated, 
and the non-linear resistor 1 was not scattered. Thus, a 
preferable result was obtained. Although the arrester of 3S 
this example is 5kA class, and 5kA In the standards, It 
was confirmed that the an^ester of this example is appli- 
cable to class more than the above-described 5kA 
class. 

[0077] In the arrester of this first example, the non- 40 
linear resistor 1 was joined and hardened by the insulat- 
ing resin so as to be integrated with the insulative woven 
fabric as a unit, and thus, these components were col- 
lectively molded out of a polymer resin. Therefore, it is 
possible to provide an arrester whteh has a compact 4S 
size and is excellent in pressure releasing characteris- 
tic. 

[0078] Further, in the arrester of this first example, 
an angle of the twist yarn constituting the insulative 
woven fabric 4 is set to 60''. In the case where the angle so 
is set to a range from 30** to 1 60°, it was confirmed that 
a preferable result was obtained. If the angle is set to 
30'' or less and 160^ or mora, a fiber slips, and a suffi- 
cient strength can not be obtained. 

[0079] Furthermore, in the anester of this first 55 
example, an interval of the twist yarn is set to 3 mm. In 
the case where the interval is set to a range from 0.5 to 
5 mm, a preferable pressure releasing characteristic 



was obtained, likewise. In this first example, the twist 
yarn having a diameter of 0.5 nnm was used. This first 
example is not limited to this twist yam, and it was con- 
firmed that the -same effect was obtained in the <:ase 
where a single yam was used. 
[0080] The non-linear resistor 1 and the temiinal 
electrodes 2 are directly joined, and therefore, in this 
first example, no partial discharge is generated and a 
deterioration is notconflrmed in the polymer resin. As a 
result, a preferable arrester can be obtained. 
[0081 ] In this first example, a silicon resin consisting 
mainly of dimethyl polysiloxan has been used. In place 
of a methyl group, in the case where the same arrester 
is manufactured by using other alkyi and phenyl group 
silicon resins, the same effect will be obtainable. 
[0082] The mixing condition is the most preferable 
when a ratio of the main material to the hardening agent 
of the silicon resin is 1 :1 . It was confimned that the^ame 
effect can be obtained when the hardening agent has a 
range from 90% to 1 1 0% with respect to the main mate- 
rial. 

[0083] In the case where the coloring agent is 
added fcjy 2% or less with respect to the sificon material, 
it was confirmed that the same effect can be obtained. 

[Second Example] 

[0084] In this second example, like the above- 
described first example, the non-linear resistor 1 and 
the terminal electrodes 2 were joined, and then, acylin- 
drical woven fabric was previously made of a glass fit>er, 
like the first example. An interval of twist yarn was short- 
ened in Its appearance. Ttie woven fabric was impreg- 
nated with an epoxy resin, and then, was cut into a 
predetemnined length, and thereafter, the non-linear 
resistor 1 was inserted thereinto. The joined non-linear 
resistor 1 was formed with an opening portion having a 
diameter of 2 mm in the vteinity of the peripheral edge 
portion of the uppermost and lowermost surface. An 
arrester was manufactured in the same manner as that 
of the first example. 

[0085] Like the first example, a short-circuit test 
was carried out with respect to the arrester thus manu- 
factured, and as a result, even if a -short-circuit current 
be 38kA, a preferable result was obtained with no explo- 
sive scattering and the rK>n-nnear resistor 1 was not 
scattered. 

[0086] in this second example, even if the insulative 
woven fabric is woven ^n a state that its stitch is short- 
ened, the laminated non-linear resistor 1 is formed with 
an opening portion at the upper and lower end portions, 
and therefore, in the case where an arc is generated by 
an excessive operation of the arrester, a short-circuit 
current flows through the non-linear resistor 1 , the insu- 
lative woven fabric 4 or the interface of the insulator 7, 
and then, the generated arc flows through the upper 
and lower terminal electrodes 2 via the opening portion 
of the insulative woven fabrk: 4 while vertically releasing 
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a gas generated in the Interior. As a result, even if an 
excessive current flows, the non-linear resistor 1 can be 
held in the insulative woven fabric 4, and therefore, it is 
possible to prevent the non-linear resistor 1 from explo- 
sively scattered. 

[€087] In place of the above-described opening por- 
tion, a weak-point portion nnay be formed. That is, the 
weak-point portion includes a folded portion, a notch 
portion, a portion where a glass fiber is coarsely woven, 
and an insulating resin portion thinner than other por- 
tions. By doing so, it was confirmed that the same char- 
acteristic can be obtained. 

fThird Example] 

[0088] li' this third example, like the above- 
described first example, the non-linear resistor 1 and 
the terminal electrodes 2 were Joiried so as to be inte- 
grated with the insulative woven fabric 4, and thereafter, 
were subjected to a primer treatment, and further, Si02 
was previously added by 40% to a silicon resin as a filler 
and thus, the same an^ester as the above-described first 
example was manufactured. 

[0089] A short-circuit test was performed with 
respect to the arrester thus manufactured, like the 
above-described first example. As a result, even if a 
short-circuit current is 33kA, no explosive scattering 
was generated, and also, the non-linear resistor 1 was 
not scattered, and therefore, a preferable result can be 
obtained. Moreover, in this third example, it was con- 
firmed that the weather resistance was improved. More 
specifically, the test was carried out in such a manner 
that a working voltage was applied for 1000 hours while 
spraying salt water, and thereafter, a distilled water was 
dropped on a polymer shade which is an insulator 7. 
Further, a contact angle was measured, and then, a 
recovery time to the initial value was compared, and 
thus, a water repellent performance was evaluated. 
[0090] As a result, in this third example, the recov- 
ery time was two hours, and on the contrary, in order to 
make a comparison, in the above-described first exam- 
ple, the recovery time was over 24 hours. Therefore, it 
was confirmed that the weather resistance was 
improved in this third example. 

[0091] Even if T1O2 was added by 40% inn place of 
Si02, it was confimned that the same effect could be 
obtained. Moreover, if Si02 or T1O2 was added by 40% 
or more, a characteristic as a rubber of the polymer was 
lost, and then, a strength was lowered, and for this rea- 
son, an improvement effect could not be obtained. 
[0092] Pt was previously added to a silicon resin, 
and then, an arrester was manufactured in the same 
manner. Then, a short-circuit test was canried out with 
respect to the arrester thus manufactured. As a result, 
even if a short-circuit current be 38kA, the same prefer- 
able effect can be obtained. 

[0093] In the weather resistance test, a recovery 
time was 2 hours, and a preferable result was obtained. 



Moreover, in place of PT, Fe, Ni.Ca, Mn, Na, K and Mg 
were added to a siricon resin by 50ppm, and then, an 
arrester was manufactured. An evaluation was made in 
the same manner. As a result, the same preferable 
5 result can be obtained in a short-circuit test and the 
weather resistance test. If an added amount exceeds 
50ppm, a characteristk: as a rubber of the polynner was 
lost, and then, a strength was k>wered, thus an 
improved effect could not be obtained. 

10 

[Fourth Exannple] 

[0094] In this fourth example, like the above- 
described first example, the non-linear resistor 1 and 

15 the terminal electrodes 2 were joined so as to be inte- 
grated with the insulative woven fabric 4, and thereafter, 
were subjected to a primer treatment. A polymerization 
degree of sificon resin was adjusted in advance, and 
thus, a polymer material having a molecular weight of 

20 3500 was obtained. The same arrester as the above- 
described first example was manufactured. 
[0095] A short-circuit test was perfomied with 
respect to the arrester thus manufactured, like the 
above-described first example. As a result Bven if a 

25 short-circuit current be 40kA. no 'explosive scattering 
was generated, the non-linear resistor was not scat- 
tered, and a preferable result can be obtained. Moreo- 
ver, in this fourth example, it was x^onfirmed that the 
weather resistance was improved. That is, the test was 

30 performed in the manner that a working vottage was 
applied for 1 000 hours while spraying salt water, and 
thereafter, a distilled water was dropped on a polymer 
shade whk:h is an insulator 7. Further, a contact angle 
was measured, and then, a recovery time to the initial 

35 value was compared, and thus, a water repellent per- 
formance was evaluated. In this fourth example, a 
recovery time was 0.5 hours, arKi it was confirmed that 
the weather resistance was further improved. A polym- 
erization degree of siricon resin was changed from 2000 

40 to 8000, and then, the siricon resin was prepared. 
Thereafter, an arrester was manufactured in the same 
manner, and then, was evaluated. As a result, it was 
confirmed that the same preferable short-circuit charac- 
teristic and the weather resistance can be obtained. 

45 

[i=mh Example] 

[0096] In this fifth example, like the above- 
described first example, a silicon heating temperature 
so and a silicon heating time were adjusted via a process 
until silk:on resin injection, a silicon rubber hardness 
was set to 30 to 60, and then, an arrester was manufac- 
tured. 

[0097] A short-circuit test was perfomied with 
55 respect to the arrester thus manufactured, like the 
above-described first example. As a result, even if a 
short-circuit current be 36kA, no explosive scattering 
was generated, and the non-linear resistor was not 
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scattered, and therefore, a preferable result could be 
obtained. Moreover, in a weathering resistance test, a 
recovery time was 1.5 hours. Thus, a preferable result 
can be obtained. In this fifth example, it was confirmed 
that a dust resistance characteristic was improved. 5 
More specifically, a blast test was candied out in 
WA#240, and as a result, in the case where a rubber 
hardness is less than 60, a dust particle was repelled by 
an elasticity. On the contrary, in the case where the rub- 
ber hardness exceeds 60, the arrester received an w 
impact by the dust particle, and then, was damaged. In 
the case where the rubber hardness is less than 30, the 
shade-shape was not maintained, and the arrester was 
not suitable. 

IS 

{Sixth Example] 

[0098] In this sixth example, like the above- 
described first example, a silicon heating temperature 
and a silicon heating time were adjusted via a process 20 
until silicon resin injection, a tracking resistance charac- 
teristic of a silicon resin was set to 3.5 kV or more, and 
then, a arrester was manufactured. 
[0099] A short-circuit test was perfomied with 
respect to the arrester thus manufactured, like the 2S 
above-described first example. As a result, even if a 
short-circuit current be 36kA, no explosive scattering 
was generated, the n on- linear resistor was not scat- 
tered, and therefore, a preferable result could be 
obtained. Moreover, in the weather resistance test, a 30 
recovery time was 1 .5 hours. Thus, a preferable result 
<:ould be obtained. 

Claims 

35 

1« An arrester comprising: 

at least one of non-linear resistor mainly con- 
sisting of a zinc oxide; 

terminal electrodes disposed to t^oth end por- 40 
tions of the non-linear resistor to be electrically 
conductive so as to construct an internal ele- 
ment; 

an insulative woven fabric impregnated with an 
insulation resin which is hardened by being 45 
heated, said insulative woven fabric being 
applied so as to surround the internal element; 
and 

a polymer resin integrally molded to the internal 
elerhent surrounded by the insulative woven so 
fabric. 

2. An arrester according to claim 1, wherein the insu- 
lative woven fabric is formed into a tubular shape by 
weaving an insulative single yarn or twist yarn to be ss 
continuous endlessly in a drcumferential direction 
thereof. 



3. An an-ester according toclaim 2, wherein the single 
yarn or twist yam constituting the insulative woven 
fabric has an angle, from two different directions, is 
set to a range from 30 to 1 60**. 

4. An arrester according to claim 2. wherein a weaving 
interval of the single yam or twist yam constituting 
the insulative woven fabric is set to a range fromO.S 
to 5 mm. 

5. An arrester according to claim 1 , wherein the Insu- 
lative woven fabric is formed with a pressure releas- 
ing opening portion at a position in a vicinity of 
axially upper and lower peripheral edge portions of 
the non-lir>ear resistor. 

6- An arrester according to claim 1 , wherein the insu- 
lative woven fabric is formed with a pressure releas- 
ing weak-point portion at a position in a vicinity of 
axially upper and lower peripheral edge portions of 
the non-linear resistor. 

7. An arrester according to claim 1 . wherein the poly- 
mer resin -contains a filler by 0.5 to 40 weight %. 

8. An arrester according to claim 7, wherein the filler is 
made of at least one of SiOg arxJ TiOg. 

9. An arrester according to claim 1 , wherein the poly- 
mer resin contains Pt, Fe, Ni, Ca, Mn, Na, K and Mg 
by 1 to SOppm. 

10. An arrester according to claim 1 , wherein the poly- 
mer resin has a rubber hardness of 30 to 60. 

11. An arrester according to claim 1, wherein the poly- 
mer resin has a low molecular weight of 2000 to 
8000. 

12. An arrester according to claim 1 , wherein the poly- 
mer resin has a tracking resistance of 3.6 to S.SIcV. 

13. An arrester according to claim 1 , wherein the poly- 
mer resin comprises a main liquid and a hardening 
agent in a ratio of the main liquid to the hardening 

. agent ranging from 1 :0.9 to 1 : 1 .1 . 

14. An arrester according to claim 1 , wherein the poly- 
mer resin comprises a main liquid, a hardening 
agent and a cok>ring agent, said coloring agent 
being added by 0.05 to 2.0wt% with respect to the 
main liquid of 1 00wt% and the hardening agent of 
100wt%. 

15. A method of manufacturing an arrester comprising 
the-steps of: 

preparing at least one non-linear resistor 
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mainly consisting of a zinc oxide and terminal 
electrodes; 

conductively joining the terminal electrodes to 
both end portions of the non-linear resistor so 
as to construct an internal element; 5 
covering a surrounding of the internal element 
with an insulative woven fabric which is impreg- 
nated with an insulating resin hardened by 
being heated so that the intemal element and 
the insulative woven fabric are integrated; io 
arranging the integrated intemal element In a 
mold; 

injecting a polymer resin mixed with a main liq- 
uid, a hardening agent and a coloring agent 
into the mold; and t5 
hardening the polymer resin in the mold so as 
to form an insulator. 

16. A manufacturing method of an arrester according to 
claim 15, wherein said injection molding is can-ied 20 
out by using an injection molding machine including 
material tanks in which the main liquid, the harden- 
ing agent and the coloring agent are stored and 
including a mixing container into which the main liq- 
uid, the hardening agent and the coloring agent are 25 
mixed, said mixing container having a tubular struc- 
ture in which a plurality of rotating blades are dis- 
posed. 

17. A manufacturing method of an arrester according to 30 
claim 15, wherein a surface of an integrated product 
formed by covering the surrounding of the internal 
element with the insulative woven fabric, which is 
impregnated with the insulating resin hardened by 
being heated, is previously subjected to a primer 35 
treatment before molding the polymer resin. 

1 8. A manufacturing method of an arrester according to 
claim 15, wherein the polymer resin comprises a 
main liquid and a hardening agent in a ratio of the -»o 
main liquid to the hardening agent ranging from 
1:0.9to 1:1.1. 

1 9. A manufacturing method of an arrester according to 
claim 15, wherein the polymer resin comprises a 45 
main liquid, a hardening agent and a coloring 
agent, said coloring agent being added by 0.05 to 
2.0wt% with respect to the main liquid of 100wt% 
and the hardening agent of 100wt%. 



55 



11 



EP 1 067 665 A2 




BNSfXntD: <EP 10B7SeSA2 I > 




-owcnnnin- <fp ia67S6SA2 I > 




14 



OMcnnrin. -co 



CO 

< 

in 

CD 

in 



Q. 
LU 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



liliiilliiiilliiil 

EP 1 067 565 A3 



(11) 



(12) 



(88) Date of publication A3: 

08.05^002 Bulletin 2002/19 

(43) Date of publication A2: 

1 0.01 .2001 Bu lletin 2001/02 

(21) Application number 00114655.4 

(22) Date of filing: 07.07.2000 



EUROPEAN PATENT APPLICATION 

(51) lntCl7: HOI C 7/12 



(84) Designated Contracting States: 

AT BE OH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE 

Designated Extension States: 
AL LT LV MK RO Si 

(30) Priority: 09.07.1999 JP 19634499 

(71) Applicant: KABUSHIKI KAISHA TOSHIBA 
ICawasaki-shI Kanagawa-ken Tokyo (JP) 

(72) Inventors: 

• Shimagami, Keisuke 
Yokohama-Shi, Kanagawa-ken (JP) 

• Ebina, Masahiko 
Yokohama-Shi, Kanagawa-ken (JP) 

• Toda, HIroakI 
Yokohama-Shi, Kanagawa-ken (JP) 

• Kan, Masahiro 
Yokohama-Shi, Kanagawa-ken (JP) 

• IshlzakI, Yoshlhiro 
Yokohama-ShI, Kanagawa-ken (JP) 



• Shimizu, Noboyuki 
Yokohama-ShI, Kanagawa-ken (JP) 

• Suzuki, Hironori 
Yokohama-Shi, Kanagawa-ken (JP) 

• Narita, Hiroyoshi 
Yokohama-Shi, Kanagawa-ken <JP) 

• Hirano, Yoshlhiko 
Tokyo (JP) 

• Udagawa, Takeshi 
Yokohama-Shi, Kanagawa-Ken <JP) 

• Andoh, Hldeyasu 
Tokyo (JP) 

• Taniguchi, Yasuhiko 
Yokohama-Shi, Kanagawa-ken (JP) 

• Hanal, Masahiro 
Fujisawa-Shi, Kanagawa-Ken <JP) 

(74) Representative: 

Blumbach, Kramer & Partner QbR 
Radeckestrasse 43 
81245 Munchen (DE) 



(54) Arrester and manufacturing method thereof 

(57) An arrester comprises at least one of non-linear 
resistors (1) mainly consisting of a zinc oxide, terminal 
electrodes (2) disposed to both end portions of the non- 
linear resistor (1 ) to be electricaily conductive so as to 
construct an internal element (3), an Insulative woven 
fabric (4) impregnated with an insulation resin which is 
hardened by being heated, the insuiative woven fabric 
(4) being applied so as to surround the intemal element 

(3) , and a polymer resin integrally molded to the intemal 
element (3) surrounded by the insuiative woven fabric 

(4) . The arrester is manufactured by conductively joining 
the temiinal electrodes (2) to both end portions of the 
non-linear resistor (1), covering a surrounding of the in- 
temal element (3) with an insuiative woven fabric (4), 
arranging the integrated internal element ^3) in a mold, 
injecting a polymer resin mixed with a main liquid, a 
hardening agent and a coloring agent into the moid, and 
hardening the polymer resin in the mold so as to fonm 
an insulator. 




1=1(5. 1 



Printed by Jouve, 76001 PARIS (FR) 



EP 1 067 56S A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 11 46SS 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document witti indication, wtiere appropriate, 
of reiavant passages 



Relevant 

to* 



CIASSIFICATION OF THE 
APPLICATION (IWLCl.7) 



US 5 047 891 A {NEDRI6A WALTER N) 
10 September 1991 (1991-09-10) 
* the whole document * 



WO 97 39462 A (SOULE MATERIEL ELECTR 
;DONNOLA JEAN MICHEL (FR)) 
23 October 1997 (1997-10-23) 

* page 7, line 34 - page 8, line 5; figure 
4 * 

EP 0 872 854 A (IMD DE APARELLAJE 
ELECTRICO S) 21 October 1998 (1998-10-21) 

* the whole document * 



EP 0 372 106 A (ASEA BROWN BOVERI) 

13 June 1990 (1990-06-13) 

♦ column 1, line 3 - line 21 * 



WO 99 08353 A (JOSLYN MANUFACTURING CO) 
18 February 1999 (1999-02-18) 

* the whole document * 

WO 97 32319 A (KESTER JEFFREY JOSEPH 

; HOOVER TODD R <US); BAILEY DAVID P (US); 

CO) 4 September 1997 (1997-09-04) 

* the whole document * 



1,2,5.15 

3,4, 
6-14, 
16-19 



2-14, 
16-19 

1,15 

i2-14, 
16-19 

1,15 

2-14, 
16-19 

1-19 



1-19 



H01C7/12 



The present search report has been drawr^ up tor all claims 



technk:al relds 

SEARCHED <lntX:i.7) 



HOIC 
HOIT 



THE HAGUE 



Dateotconfilelion o1 Ine ••aich 

15 March 2002 



Kirkwood, J 



CATEGORY OF QTEO DOCUMENTS 

X . paiticularty retavani if i&Uen alone 

Y : pantcuiany reievam v oonttNned wAh anoih«r 

document of (he same calegory 
A . tedmological badqground 
O : non-witllen disdosure 
P : inlermediale documenl 



1 : meofy or principle underlying the ipwenlion 
E : earlier patent documem, but put>tt5tied on. or 

after the filing dale 
D : document cued in the epplicaiion 
L : document cited lor oltier reasons 

& : nriember ol the same pater< lamily. oorrcsponding 
document 



2 



BNSDOCID: <EP 1067S6SA3J.> 



£P 1 067 565 A3 



ANNEX TO tHE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 11 46S5 



TNs annex lists the patent family members relating to ttie patent documents cited in the abcve>mentioned European search report. 
The members are as contained in the European Patent OHice EDP Ilia on 

The European Paient Office is in no way liable for these particulars which are merely given lor the purpose of mtormation. 

15-03-2002 







Publication 






Patent larnly 


PubGcalion 


died in search report 




date 






member(s) 


date 


IK E;nA7AQ1 




10-09-1991 








WO 9739462 


A 


23-10-1997 


r f\ 


2747500 Al 


17-10-1997 






Al 1 


2641197 A 


07-11-1997 








DK 


9708649 A 


04-01-2000 








EP 


0958584 Al 


24-11-1999 








UO 


9739462 Al 


23-10-1997 








1 1\ 


9802055 T2 


18-01-1999 








1 IC 


6185813 Bl 


13-02-2001 


EP 0872854 


A 


21-10-1998 


bo 


1036799 Ul 


01-11-1997 






DK 


9801836 A 


03-11-1999 








CP 

tr 


0872854 Al 


21-10-1998 


EP 0372106 


A 


13-06-1990 


tr 


0372106 Al 


13-06-1990 






Al 1 
AU 


603020 B2 


01-11-1990 








Ail 


2635488 A 


19-07-1990 










3889729 Dl 


30-06-1994 








DE 


3889729 T2 


15-12-1994 


UO 9908353 


A 




18-02-1999 


US 


5923518 A 


13-07-1999 






BR 


9811131 A 


18-07-2000 








CN 


1265780 T 


06-09-2000 








EP 


1002350 Al 


24-05-2000 








OP 


2001512895 T 


28^8-2001 








UO 


9908353 Al 


18--02-1999 








ZA 


9804526 A 


08-12-1998 


WO 9732319 


A 


04-09-1997 


AU 


1975997 A 


16-09-1997 






AU 


727154 82 


07-12-2000 








AU 


2197697 A 


16-09-1997 








BR 


9707900 A 


27-07-1999 








CA 


2247928 Al 


04-09-1997 








EP 


0954893 Al 


10-11-1999 








JP 


2000512074 T 


12-09-2000 








NO 


983997 A 


30-10-1998 








PL 


328631 Al 


15-02-1999 








TU 


382153 B 


11-02-2000 








WO 


9732319 Al 


04-09-1997 








WO 


9732382 Al 


04-09-1997 


■ 



S For more detais about tNs annex : see OtficlaJ Journal of theCuropean Patent Office. No. 12/82 



3 



nNSOOCIO: <€P 



1067S6SA3^L> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



